Sibiraea angustata RCHD. (Rosaceae) is a shrub found at high-elevation dryland around 3000 to 4000 m height in the areas of Xizang (Tibet), Sichuan, Qinghai, Gansu and Yunnan in China. The Tibetans believe that a long-term consumption of the aerial part of S. angustata as tea has some benefit of health in humans. And they avoid mixing this plant into sheep feed, since it has been practically known to cause weight-loss during ingestion. It was no more than one of folklores before our study. These traditions were not recorded on any literature, but directly collected by our hearing from Tibetans. This folklore leads to the hypothesis that the aerial part of S. angustata might have preventive effects on obesity. Then, we had interest and study about the properties of S. angustata.
Results and Discussions
The aerial part of S. angustata was boiled in water and the decoction was spray dried. The powdered extract was extracted with EtOH under reflux, and EtOH soluble part was then concentrated under reduced pressure to give a brown solid material. It was applied upon a charcoal column and eluted with stepwise gradients of H 2 O-EtOH. From the 20% EtOH fraction, compound 1 was obtained as colorless amorphous powder by preparative HPLC. It was established to have a molecular formula of C 16 H 24 O 8 by high resolutionpositive FAB-MS spectrum. Its IR spectrum showed absorption maxima exhibiting a lactone carbonyl (1745 cm
Ϫ1
) and hydroxyl group (3354 cm Ϫ1 ). UV spectrum exhibited an absorption maximum at 220 nm (eϭ13000 C-NMR and DEPT spectra suggested the presence of two tertiary methyl groups, three methylenes, seven methines, three quaternary carbons including a carbonyl group. In addition, heteronuclear single quantum correlation (HSQC) analysis suggested the presence of a methine (d C 124.1) overlapped with a signal due to the solvent (pyridine) ( Table 1) .
The chemical structure of the compound 1 was elucidated by 1 H-1 H correlation spectroscoopy (COSY), nuclear overhauser effect spectroscopy (NOESY), HSQC and heteronuclear multiple bond correlation (HMBC) analyses (Fig. 1) . The connectives of these partial structures and the functional groups were determined by analysis of HMBC. As shown in Fig. 1 , key long range correlations were observed between the following proton and carbon signals: H-1 and C-2, C-3; H-2 and C-4, C-10; H-4 (a and b) and C-3, C-6; H-6 and C-7, C-8, C-9; H-8 and C-6, C-7, C-9; H-9 and C-6, C-7, C-8; H-1Ј and C-1. Furthermore, NOESY spectrum exhibited 6) for these MTPA esters (8a, b), the absolute configuration of C-5 of 1 was suggested as R as shown in Fig. 1 . Thus, the structure of 1 was determined as 1-O-b-Dglucopyranosyl-geraniol-5,10-olide.
Acute toxicity experiments revealed that 1 was extremely low toxic. The oral LD 50 value for mice was more than 2500 mg/kg. In both sexes, there were no difference in general condition, body weight and food intakes in all groups (data not shown). No deaths were observed in all groups.
The experiment of evaluation of 1 for the effect on the body weight of mice reared with high-fat diet was conducted. Before mice were feeded with high-fat diet, there were no significant differences of body weight among the 2 experimental groups. Then, the mice were reared with high-fat diet with or without 1 as drinking water for 42 d. The intakes of the feed and water were not significantly different between control and the group treated with 1 ( Fig. 2) . In the preliminary study, the body weight of control group reared with high-fat diet was confirmed to be increased compared with normal mice fed with usual diet (data not shown). The weight of mice treated with 1 was significantly lower than the control group from day 21 to 42 ( Fig. 3) , suggesting that 1 has suppressive effect on the increase of body weight. At day 42, mice were sacrificed and the blood was corrected and the weights of fat around the kidney, the posterior abdominal wall and the epididymis were measured. As shown in Table  2 , total cholesterol (TC), triglyceride (TG) and blood glucose (BG) levels were significantly lower than those of control group. Weights of liver, fat around the kidney and the posterior abdominal wall were slightly lower than the control without statistically significant difference. However, the weight of fat around the epididymis was significantly lower than that in control (Table 3) . That is, it was suggested that 1 would have the effect of lowering body fat, particularly, viscous fat, or would have suppressive effect on the accumulation of fat. It is expected that 1 had an action of ameliorating obesity. Although we are unable to clearly describe the mechanism behind the ameliorating obesity effect of 1, the administration of 1 did significantly affect the plasma levels of TC, TG, and BG. It is speculated that compound 1 might suppress the increase in body weight in the mice reared with high-fat diet by the inhibition of TG absorption.
Lipids are known to be an important energy source, but excess intake may induce obesity and hyperlipidemia. Obesity is an independent risk factor for cardiac disease 7) which has been associated conditions such as hypertension and diabetes. For example, as with other heart failure risk factors, obesity frequently leads to left ventricular hypertrophy, [8] [9] [10] [11] and because of its epidemic nature in developed societies, obesity is a very important public health problem. 12, 13) Keeping the body weight level within the normal range is important for the prevention of variety diseases such as arteriosclerosis, cerebral apoplexy and myocardial infarction etc. So far, S. angustata has been known as the plant with beneficial effects on health, however, the effect of 1 has never been reported. In this study, the possibility was suggested by new molecular entity "compound 1" discovered from S. angustata as a preventive medicine of the obesity syndrome. We are currently running an additional study to evaluate the mechanism of compound 1. Chemical shift values are given in ppm using TMS as an internal standard. MS spectra were obtained using a JOEL JMS-HX110A mass spectrometer (JEOL Ltd., Tokyo). Optical rotations were measured on a JASCO P-1020 polarimeter (JASCO Ltd., Tokyo). IR spectra were measured on a JASCO FT-IR 230 spectrometer.
Plant Material The plant material of S. angustata cultivated in the field of Apa in Sichuan province of China in 2002 was used in this study. This plant was identified by professor Wang Tian Zhi in West China School of Pharmacy, Sichuan University.
Extraction and Isolation One hundred kilograms of the aerial part of S. angustata was extracted twice with boiling water of 1000 l for 1 h, and the decoction was pulverized by spray dry method, yielding 33.7 kg of the extract. The powdered extract (3.0 kg) was eluted with EtOH (3 lϫ3) under reflux, and the EtOH eluate was concentrated under reduced pressure to give a brown solid material (1.3 kg). One kilogram of this material was applied upon a charcoal (Charcoal Activated, Wako, Osaka) column chromatography, and eluted successively with stepwise gradients of H 2 O-EtOH (20%, 40%, 60%, 90%, 100% EtOH). The 20% EtOH fraction was concentrated under reduced pressure to give a brown solid material (98 g). Seventy-two grams of the fraction was applied upon a silica-gel (Silicagel 60 N, Merck Japan, Tokyo) column chromatography, and eluted with EtOAc to give fractions (Fr. A-1-A-4). Fr. A-3 (15 g) was purified by preparative HPLC (column, Cosmosil 5C18-AR-II, 20fϫ250 mm, Nacalai, Kyoto; mobile phase, 25% MeOH, 8 ml/min) to give compound 1 (1.2 g) at the retention time, 54 min. Furthermore, compound 2 (2.5 g) was obtained from 90% EtOH fraction of charcoal column chromatography by repeated recrystallization and identified as isoferulic acid by comparison of spectral data with those of authentic sample (Tokyo Chemical Industry Co., Tokyo).
On the other hand, the EtOH eluate (1.4 kg) was applied upon a Diaion HP-20 resin (Mitsubishi Chemical Co., Tokyo) column chromatography, and eluted successively with stepwise gradients of H 2 O-MeOH (20%, 50%, 80%, 100% MeOH) and acetone. The 50% MeOH fraction was concentrated under reduced pressure to give a brown solid material (220 g). Fifty grams of the material was applied upon a silica-gel column and eluted successively with Preparation of MTPA Esters from 1 Compound 1 (140 mg) was subjected to enzyme hydrolysis by treatment with naringinase (700 mg) in acetone buffer (50 mM, pH 5.5; acetic acid 45.3 mg, anhydrous sodium acetate 348 mg and H 2 O up to 100 ml) at 37°C for 16 h. The aqueous solution was extracted with EtOAc (50 mlϫ3) followed by HPLC purification (YMCPack ODS-AM, 10ϫ250 mm; flow rate, 2 ml/min; RI detection) to give aglycone (29.5 mg). The aglycone (20 mg) was treated with trimethyldimethylsilyl chloride (20 mg) in the presence of triethylamine (24 ml) and 4-dimethylaminopyridine (2 mg) in CH 2 Cl 2 (0.7 ml) at room temperature for 18 h under argon atmosphere. The reaction mixture was evaporated and purified with a silica gel column chromatography with hexane/acetone (3 : 1) to give a TBDMS ether (6.2 mg), which was then reduced with LiAlH 4 (4 mg) in THF (0.4 ml) at room temperature for 10 min. After addition of 1 N HCl, extraction with EtOAc and evaporation of the organic layer afforded diol (2.1 mg). A part of the diol (0.5 mg) was treated with (R)-MTPACl (5 ml) in pyridine (100 ml) at room temperature for 24 h. After addition of H 2 O, extraction with EtOAc followed by purification with silica gel column chromatography with CHCl 3 /acetone (9 : 1) afforded the (S)-MTPA ester (8a) (0.4 mg). Acute Toxicity Test for Compound 1 Ten mice per group of each sex weighing 18-22 g were used. Compound 1 suspended in water was orally administered at the dose of 500-2500 mg/kg. Toxic sighs and mortality were monitored up to day 14 when the test was terminated. LD 50 value was calculated by the Litchfield-Wilcoxon method. All procedures involving animal studies were conducted in accordance with the Guidelines for Animal Experiments by New Drug Development Research Center, Inc., and SunTen Phytotech Co., Ltd.
Effect of Compound 1 on the Body Weight of Mice Reared with HighFat Diet Six week-old ddY male SPF mice weighing 25-30 g were purchased from Japan SLC (Hamamatsu). The animals were housed at 22Ϯ3°C subjected to a 12 h light-dark cycle and 50Ϯ20% relative humidity with food and water available ad libitum. The mice were kept for 1 week before the experiment. Thereafter, the obesity mice model was induced by feeding a high fat diets (lard 40%, corn starch 10%, granulated sugar 9%, mineral mix 4%, vitamin mix 1%, casein 29%, cellulose 5%, lactose 2%, Nosan Co., Yokohama, Day 0). For the treated group (nϭ5) with compound 1, the compound was suspended in water with the concentration prepared at the dose of 250 mg/kg/d (2.5 mg/ml, mice weight 20 g; 2.9 mg/ml, 30 g; 3.3 mg/ml, 40 g), and administrated as drinking water freely from day 0 to 42. In control group, water was administered instead of compound 1. The body weight of the mice was measured at a frequency of once a week during the feeding period with the high fat diet. On day 42, mice were anesthetized with intraperitoneal injection of pentobarbital (50 mg/kg), and whole blood was taken from the inferior vena cava with a sterile syringe anticoagulated with heparin lithium. Immediately after the collection of blood samples, the mice were exsanguinated and necropsied, and the liver, fat around kidney, posterior abdominal wall and epididymis were weighted. The plasma was obtained by centrifugation (1870ϫg for 10 min) and stored at Ϫ80°C until use. The plasma clinical chemistry was analyzed using a Hitachi 7070 Automatic Serum Analyzer (Hitachi Ltd., Tokyo). The concentrations of TC, TG and BG level were measured. The reagents used for the assays of TC, TG, and BG were purchased from Wako.
Statistical Analysis Data are shown as the meanϮstandard error (S.E.), and pϽ0.05 statistically analysed by Student's t-test was considered as significant.
